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.."his invention relates to space heaters. It is par- 
ticularly a i recced to an i .graved radiant space heater of the 
electric T;anel type. 

Electric radiant space heaters are well laicvn in the 
5 crt and provide quiclc and efficient sources of heat. .iovever, 

it has ber>n 3 proolcm inherent in snace heaters of both the 
e:q:oced a:":d enclosed element types to rnaintain a reasonably 
practical heater cler.e.:t life. rhe electric 1 -eater element, 
which usually consists of resistar.ee wire, ribbo.i or the li::e, 
10 either alx/e rr in essbinatio:. with a supporting .^.v.ber, in both 

e:cposed or.d enclosed element heaters, usually reaches operating 
temperatures as hi^h as 700 e 7. to provide on adequate heat supply. 
Since the element is usually in contact with air it rapidly 
deteriorates by oxidation at these hich temperatures, neceosi- 
tat in 3 frequent replacement. 

We have found that by securing *te heating element in 
proximity to a nietal heat conductive sheet by i.ieans of a hi£h- 
te:^nerature electric-insulating adhesive or ceaent, the above 
problens are substantially overcome without adversely affecting 

20 the overall efficiency jf the heater. The adhesive or cement 

secures the heating element in proximity to the heat conductive 
sheet throughout the length and breadth of the eler.er.t to permit 
rapid heat dissipation from the element to the heat- radiating 
metal sheet and thus penrAts maintenance of the element at a 

35 uniformly low operating teiaperature while functioning as an 
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electric insulator and serves to protect the element from deter- 
ioration. 

By securinc the heater element to an inner wall of a 
ri-ii enclosure foraed from sheet xctel such that the front 
face of the housin G functions os the hoot emissive surface, an 
efficient panel type radiant space heater is provided which is 
protected from the norsal electrical appliance hazards while 
ensuring a long and useful eleiacnt life. 

It is therefore an important object of this invention 
to maintain the heater element of a radiant space heater in 
proximity to the heat conductive sheet throuchout the lensth and 
breadth of the element and thus prorote transfer of heat from 
the heating element to the heat conductive sheet and maintain a 
uniformly low element temperature. 

Another important object of the invention is to pro viae 
means for electrically insulating the electrical heating e^nts 
fron the heat conductor sheet. 

A further important object of the invention Is to pro- 
vide ; r.cans for protecting the electrical hentins elements fro n 
deterioration, such as by oxidation and the like. 

A still further important object of this invention Is 
the provision of an efficient P ar.el heater which can be quickly, 
readily and economically fabricated in a plurality of sizes and 
shapes and which is safe in operation from the r.onnal hazards of 



use. 
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An understanding of this invention can be obtained 
fron the following detailed description, reference being raade 
the acco:opanying drawing in which: 

Figure 1 is a perspective view, partly broken away, 
of an electric panel type space neater which embodies 
the features of this invention; 

Figure 2 is a sectional view take;* along line 2-2 of 
Figure 1 illustrating in ,aore detail the Juxtaposition 
of co^onent parts; 

Fi<Aire 3 is a perspective view of a edification of 
the heating clement which coinprises a resistance 
wire secured to a carrier sheet; 

Figure U is a perspective view of a further modification 
of the heating ele^nt wherein a resistance wire is 
incorporated wiui the carrier s;,cei fabric; and 

Figure 5 is a sectional view of still another modi- 
fication of heating element wherein tne resistance 
wire is disposed between a pair of insulating carrier 
sheets. 

LiXe reference characters refer to like parts throughout 
the description and the drawing. 

The radiant heater panel 10 illustrated in Figures 1 
and 2 illustrates a preferred eiifcodiiaent of our invention in which 
an electric heating ele.nent, such as an electric resistance wire 
11 extends in a tortuous path from one end of the panel to the 
other end and is connected to a switch, not shown, which, in. 
turn can be connected to a source of electrical energy accord- 
ing to conventional practice. The heating element is embedded 
in an adhesive or ceinent Ik which ia bonded to the inner side 12 
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of a front housing member 13. The term adhesive or cement 
is referred to herein by the terra adhesive and is intended to 
include any high- temperature adhesive or cement which is a 
non-conductor of electricity. Suitable aclhesives include, 
but are not necessarily limited to, thermoplastic synthetic 
resins, thermosetting synthetic resins and inorganic adhesives 
such as silicone^ nji-^nT'Tike. It is preferred to use an 
adhesive which hardens or sets to bond securely to the element 
the inner surface of the front housing member 13 and which will 
not soften and flow or lose its electrical insulating properties 
at tenpcratures up to at least about 700 °F. as it should form 
a solid, non-electrically conductive layer between the heating 
element and the front member to preclude short-circuiting or 
leakage of electricity to the enclosure. The front housing 
nenber 13 can be of any rigid, heat conductive ratsrial, pre- 
fei-ably sheet metal or ratal alloy. It is necessary to secure 
the heeting element as close as possible to but safely out of 
contact with the inner face of the front housing nenber through- 
out its length and breadth by means of the adhesive such chat 
heat transfer between the element and the metal sheet will be 
a maximum while the two are separated and electrically insulated 
from each other. The dielectric properties of the adhesive, 
which usually are known but, if not, can be determined readily, 
usually determines the minimum spacing between the heating 
element and adjacent metal parts. 
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Xt aay be preferred to supplement the electric in- 
sulates characteristics of the adhesive by coating the 
inr.cr side 12 of the frost 5»usir. S briber 13 vith a procelain 
serial a.d applying the adhesive directly to the porcelain 
coating "The desirability of this porcelain coating will 
depe,d l 6 r G ely on the dielectric and other physical character- 
ises of the adhesive and the decree of safety retired in view 
of operational hazards in various locations. 

A layer 1? of heat i::sulatiii6 aoterici, such as rock 
wool, 3lass fibre or the lihe, is positioned rearwardly of the 
layer of adhesive l 1 *. 

A hcat-rcf lectins sheet 1~ fomed of aluainua or other 
material having heat reflective yro^.-ties is positioned rear- 
ward^ of the layer 15 of heat insulating material and is co- 
extensive therewith. The space -between the sheat 16 and the 
rear wall of the housir. C is filled with a heat ir.solatinc material 
l 5 a such as rod. wool, asbestos or the like. The rear houses 
n ember 17 in the codification of the panel illustrated in the 
drovinc i= adapted to er.cnoe ^ f " ut ^ usi »S =«**« 13 at 
overlappin G joint 13 and to he secured thereto by joining means ■ 
such as self -tapping screws l3a to for* a ri G id protective 
housing for the heater clcuent 11, reflecor sheet lo, and 
insulating material 15-l?a. 

A thermal-break casket 19 is preferably disposed be- 
tween the two housing aemhers at joint 18 to reduce heat transfer 

Delve en them. 
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The exposed face 20 of front enclosure member 13 
prefera"o?iy is coated with a heat emissive substance such ac 
porcelain j lead and zinc oxide paints, enamels, shellac vamish 
and the like to improve the rate of infra red emission and to 
provide a decorative surface coating which caa be varied in 
colour and texture as may be desired. The exterior of rear 
housing member 17 preferably is uncoated and polished to reduce 
the rate of infra red radiation therefrom. 

Heating element 11 ic arranged in a predetermined 
pattern such as the winding pattern shown to provide a uniform 
heat supply to the front housing member across the length of 
the panel. The closeness of the windings is primarily deter- 
mined by the heat output desired. The power supply may be 
connected in parallel, scries or series-parallel as ic well known 
in the art. 

Figures 1 and 2 illustrate an embodiment of the invention 

in which the heating clement 11 is disposed within the adhesive 

ih which secures the element to the inner face* 12 of front 
v 

housing member 13. )la the modification of the invention illus- 
trated in Figure 3, a resistance wire or ribbon 21 is secured 
to a carrier sheet 22 by thread 23 to form a unitary heating 
element indicated by numeral 2k. 

Figure h illustrates a resistance wire or strip 25 woven 
into the carrier sheet fabric 2o. A carrier sheet selected 
from a chemically inert, electrically non- conductive material 
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cuci: as class picre is preferred. Mother c,~oodii-ent of 
heating eleuent vhich can be used to advantage is class fibre 
clo;h i^re^ated vith_an clecti-ic^ljf. conductive ^teriai^such 
as j^./ : iitc--^ 

/i^.;rc p illustrates another embodiment of heating 
element 27 which is scevred to the inner side 12 or front 
::.;v.3i:ij 15 by an adhesive in the manner as has been described 
i- detail hereinabove. heating elegit 2? preferably co:. v rises 
a i-ocictar.ee v;irc 23 arran C ed in a winding pattern and disposed 
betveen tvo sheets of insulating ,uatcrial 29 and 50 such as 
plastic sheets, aica sheets, asbestos cloth or paper and the 
lihe. An adhesive filler ji secures the resistance vira 22 
in place and holds the two sheets 2* and 50 toother to foru 
a unitary heating element. Sheets 29 and 30 provide additional 
electrical insulatina properties as well as facilitating in- 
corporation of the heating element to the front housing briber. 

In each of the embodiments illustrated, tlx heating 
element is secured to front housing neraber 13 oy an adhesive 
such that the heating; iae::iber is disused close to inner face 
12 to permit rcaxiraua heat transfer but is electrically insulated 
thercfron. r fhe element is coated throughout vith the adhesive 
to insulate the element fro:a all :.:etal parts and is sealed 
against contact with the atmosphere. 
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The space heater of this invention possesses a nuober 
of important advantages. It can be used as a portable, peraane 



it 
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or seai-permaeat neater in hoa.es and in commercial installations 
especially vherc QamsSxasLS** explosion-proof heaters are 
essential. Ey providing heater elements and infra red emitting 
surfaces on both sides of the panel so-called "hot walls" or 
"curtain-wall panels" ore created suitable for partition walls. 
Also, portable heating trays and griddles con be fabricated by 
disposing on eatadiaeat of the heating panel in a horizontal 
plane. In addition, other ceraaic-oa-aetal articles of manu- 
facture, such as glass-lined water heating tanks, porcelain-on- 
steel bathtubs, washing nachine tubs and the like can be heated 
electrically without danger to the user. 

Also, the heater element can be totally enclosed in an 
air-excluding electrical non-conductor adhesive in proximity 
to an efficient infra red einitting surface to provide improved 
heat transfer froa the heating element to the heat radiating 
□ember while extending the heating ele.aent life and reducing the 
hazards normally encountered with this type of heater. The 
heating panel can be readily fabricated fro* low-cost components 
in a plurality of sizes, shapes and heat output capacities to 
satisfy the requirements of users in both the home and industry. 

It will be understood, of course, that modifications 
can be made in the preferred embodiments of the invention described 
and illustrated herein without departing from the scope of the 
Invention as defined by the appended claims. 
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The embodiments of the invention in which an exclusive 
p.op.rty or privilege is claimed are defined as follows: 

1. An electrical heater which comprises a rigid front panel 
having an exposed heat-emissive surface, a layer of electrically 
non-conouctive adhesive secured to the inner surface of said front 
panel, an electrical heating element comprising a resistance wire 
or elc-r„nt positioned in proximity to but out of contact with said 
inner panel surface enveloped by said layer of adhesive, a rigid 
rear panel substantially co-extensive with the front panel and 
rigidly secured thereto to fo..-m therewith a protective housing for 
thl heater element, and a layer of heat insulating material bet- 
ween the rigid rear panel and the layer of active. 

2. An electrical heater as described in claim 1 in which 
a body having heat-reflecting surface is positioned between the 
layer of heat instating material and the rigid rear panel and 
extends co-extensive therewith, and including means for electri- 
cally insulating the body from the layer of adhesive. 

3 . An electrical heater which comprises a rigid front panel 
having an exposed heat emissive surface, a layer of electrically 
non-conductive adhesive secured to the inner surface of said front 
panel, an electrical heating element comprising a resistance- wire 
or ribbon enveloped by said layer of adhesive out of contact with 
the inner face of said panel but in a closely abutting spaced re- 
lationship to the inner face of saia panel, a first layer of ther- 
mal insulating material substantially co-extensive with and abut- 
ting the heating element, a body having a heat-reflecting surface 
disposed adjacent said first layer of thermal insulating material 
and spaced and electrically-insulated from the heating element, a 
second layer of thermal insulating material substantially co-exten- 
sive with and adjacent said body having a heat-reflecting surface, 
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anc a ri^io -ear panel substantially co-extensive with saia front 
panel ana rigiciy secured thereto to form a protective housing fo, 
the heating element. 

4 * An electrical heater as described in claims 1, 2 or 3 

in which the exposed heat emissive surface of the front panel is 
coated with a material selected from the group consisting of por- 
celain, lead ana zinc oxide paints, enamels and shellac varnish. 

5* An electrical heater as described in claims 1, 2 or 3 

in which the achesive material- is selected from the group consis- 
ting of thermoplastic synthetic resJns, thermosetting synthetic 
resins, natural and synthetic rubbers and inorganic adhesives. 

6. An electrical heater as described in claims 1, 2 or 3 

in which the electrical heating element is selected from the 
group consisting of electric-resistance wire, electric-resistance 
ribbon, electric-resistance wire secured to a carrier sheet, ele- 
ctric-resistance ribbon secured to a carrier sheet, electric-re- 
sistance wire disposed between a pair of insulating sheets, elec- 
tric-resistance ribbon disposed between a pair of insulating 
sheets, and graphite-impregnated chemically-inert electrically 
non -conductive material. 
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